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Abstract
Objectives—To assess the interobserver
agreement on the diagnostic classification
of shoulder disorders, based on history
taking and physical examination, and to
identify the determinants of diagnostic
disagreement.
Methods—Consecutive eligible patients
with shoulder pain were recruited in
various health care settings in the Nether-
lands. After history taking, two physi-
otherapists independently performed a
physical examination and subsequently
the shoulder complaints were classified
into one of six diagnostic categories:
capsular syndrome (for example, cap-
sulitis, arthritis), acute bursitis, acro-
mioclavicular syndrome, subacromial
syndrome (for example, tendinitis,
chronic bursitis), rest group (for exam-
ple, unclear clinical picture, extrinsic
causes) and mixed clinical picture. To
quantify the interobserver agreement Co-
hen’s ê was calculated. Multivariate logis-
tic regression analysis was applied to
determine which clinical characteristics
were determinants of diagnostic disa-
greement.
Results—The study population consisted
of 201 patients with varying severity and
duration of complaints. The ê for the
classification of shoulder disorders was
0.45 (95% confidence intervals (CI) 0.37,
0.54). Diagnostic disagreement was asso-
ciated with bilateral involvement (odds
ratio (OR) 1.9; 95% CI 1.0, 3.7), chronic
complaints (OR 2.0; 95% CI 1.1, 3.7), and
severe pain (OR 2.7; 95% CI 1.3, 5.3).
Conclusions—Only moderate agreement
was found on the classification of shoulder
disorders, which implies that diVerentia-
tion between the various categories of
shoulder disorders is complicated. Espe-
cially patients with high pain severity,
chronic complaints and bilateral involve-
ment represent a diagnostic challenge for
clinicians. As diagnostic classification is a
guide for treatment decisions, unsatisfac-
tory reproducibility might aVect treat-
ment outcome. To improve the
reproducibility, more insight into the
reproducibility of clinical findings and the
value of additional diagnostic procedures
is needed.
(Ann Rheum Dis 1999;58:272–277)
Shoulder disorders are associated with pain,
restricted range of motion and disability, which
in some cases may last for several years.1–4 His-
tory taking and physical examination are the
cornerstones of the diagnosis of shoulder
disorders. DiVerentiation between various
shoulder disorders might be an important pre-
requisite for eVective treatment.5 However, dif-
ferential diagnosis of shoulder disorders is
often diYcult, as various extrinsic and intrinsic
conditions may underlie shoulder pain.6 The
complexity of the diagnosis of shoulder disor-
ders is illustrated by the lack of consensus on
the appropriate diagnostic criteria5 and the fact
that several diagnostic classifications have been
proposed.7–13
In 1990, the Dutch College of General Prac-
titioners developed guidelines for the diagnosis
and management of shoulder pain,11 which are
largely based on the concepts of Cyriax.12 13
According to Cyriax, the anatomical site of the
lesion can be identified by a systematic exami-
nation of the shoulder joint and the cervical
spine. Although his concepts are well known
and widely used, formal evaluation is still
scarce.
The reproducibility of a diagnostic classifica-
tion determines, to a large extent, its usefulness
for clinical practice and research. Existing data
on the interobserver agreement on diagnostic
classification of shoulder disorders have mainly
been derived from small studies, and have
yielded contradictory results.14–16 Therefore, in
this study the interobserver agreement of the
classification of shoulder disorders was as-
sessed in a large population, according to the
diagnostic criteria recommended in the guide-
lines of the Dutch College of General
Practitioners.11 The second objective of this
study was to identify the determinants of diag-
nostic disagreement.
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Methods
PATIENTS
During a 20 month period, all consecutive eli-
gible patients with incident or prevalent shoul-
der pain were invited to participate in this study
by 20 general practitioners, two physicians
working in an orthopaedic practice, and 20
secondary care rheumatologists. Patients were
eligible for participation if they gave informed
consent, were between 18 and 75 years of age,
and were suYciently competent to complete
questionnaires (for example, no dementia).
Patients with shoulder problems attributable to
neurological, vascular or internal disorders,
systemic rheumatic diseases, fractures or dislo-
cations were not invited to participate.
DESIGN
Two examiners (MPJ and AFW), both physi-
otherapists with three years and 10 years of
clinical experience, respectively, performed the
diagnostic procedure, which consisted of
standardised history taking, physical examina-
tion, and subsequent diagnostic classification.
One of the examiners was leading the history
taking in the presence of the other. Subse-
quently, both examiners independently per-
formed a physical examination. In each case,
the history taking examiner performed the first
physical examination, and within one hour the
other examiner performed the second physical
examination, after which each examiner inde-
pendently registered the diagnosis. The se-
quence of the examiners was randomly as-
signed. Before the study, the physical
examination was standardised and trained and
the criteria for the diagnostic classification
were established. Moreover, during a pilot
study among four patients the feasibility of the
diagnostic procedure was tested.
Before undergoing the diagnostic procedure,
the participants completed several question-
naires. The examiners were blinded for the
results, because the answers given by the
participants might have influenced the diag-
nostic assessment of the shoulder complaints.
DIAGNOSTIC PROCEDURE
Demographic characteristics (age, sex, ethnic-
ity) and clinical characteristics (for example,
cause, nature and duration of the shoulder
complaints, previous episodes of shoulder com-
plaints and comorbidity) were recorded by his-
tory taking. The physical examination consisted
of assessment of the active movements of the
neck, and the active, passive and resisted move-
ments of the shoulder.12 13 The clinical findings
recorded included the presence or absence of
Table 1 Diagnostic classification of shoulder disorders
Diagnostic categories Main criteria
1 Capsular syndrome (adhaesive capsulitis,
arthrosis, frozen shoulder, etc)
Capsular pattern: proportionally larger passive restriction of external rotation to glenohumeral abduction and internal
rotation. Pain in C5 dermatome
2 Acute bursitis Restriction of active and passive abduction, severe pain in C5 dermatome. Acute onset, no evident trauma
3 Acromioclavicular syndrome Restriction of horizontal adduction. Pain in area of acromioclavicular joint and/or C4 dermatome
4 Subacromial syndrome (chronic bursitis,
tendinitis, rotator cuV tears)
Painful arc during abduction. Pain in C5 dermatome.
No restriction in passive range of motion. At least one positive resistance test.
Bursitis: variable/slight pain, no or slight muscle weakness
Tendinitis: pain, no or slight muscle weakness.
CuV tears: little pain, moderate to severe muscle weakness
5 Rest group
Unclear clinical picture Signs and symptoms do not meet the criteria of one of the other diagnostic categories
Extrinsic causes Extrinsic causes such as cervical spine disorders, thoracic outlet syndrome, shoulder-hand syndrome, referred pain
Other intrinsic causes Glenohumeral instability
No shoulder problems No signs and symptoms indicating intrinsic or extrinsic shoulder disorders*
6 Mixed clinical picture Signs and symptoms do meet the criteria for two diagnostic categories†
*Between the inclusion by the general practitioners, physicians or rheumatologists and the physical examination by the examiners recovery of the shoulder problems
might have occurred. †If the signs and symptoms completely meet the criteria of one diagnostic category and to a lesser extent a second category, the first diagnostic
category was chosen.
Table 2 Main characteristics of participating patients recruited in diVerent settings
General practice
(n=75)
Orthopaedic
practice (n=33)
Clinic for rheumatology and
rehabilitation (n=93) Total (n=201)
Female (%) 61 52 69 66
Mean age in years (SD) 44 (13) 49 (11) 50 (11) 48 (12)
Dominant shoulder aVected (%) 57 67 43 54
Precipitating cause (%):
unknown 43 24 41 39
strain/overuse 16 33 34 27
(minor) injury 17 12 12 14
sport injury 11 9 7 9
other causes 13 22 6 11
Previous episode(s) of shoulder pain (%) 40 30 43 40
Duration of current episode (%):
<3 months 45 9 18 26
3–6 months 13 12 20 16
6–12 months 19 27 22 21
>12 months 23 52 40 34
Sleep disturbances (%):
unable to lie on the involved shoulder 44 39 55 51
waking up; cannot fall asleep 65 48 78 69
Pain at rest (%) 63 58 73 67
Mean pain score* (SD):
at night 54 (32) 36 (32) 54 (27) 51 (30)
during the day 55 (27) 41 (27) 57 (23) 54 (26)
Mean SDQ score† (SD) 63 (25) 61 (24) 75 (19) 68 (23)
*Visual analogue scale (0–100). †SDQ score (0–100).
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restriction of active or passive motion, range of
motion (in degrees), presence or absence of a
painful arc, presence or absence of a capsular
pattern, degree of pain (none, slight, moderate,
severe) and degree of muscle weakness (none,
slight, moderate, severe). Subsequently, the
shoulder complaints were classified into one of
six diagnostic categories: capsular syndrome,
acute bursitis, acromioclavicular syndrome,
subacromial syndrome, rest group, and mixed
clinical picture. Table 1 gives the main criteria
for the six diagnostic categories. In addition,
both examiners estimated independently the
severity of the pain on a 100 mm visual
analogue scale (VAS) ranging from 0 “no pain”
to 100 “very severe pain”. Detailed information
on the diagnostic procedure is available on
request from the first author.
QUESTIONNAIRES
All patients recorded the severity of their pain,
both at night and during the day, in the
preceding week on a VAS ranging from 0 “no
pain” to 100 “very severe pain”. Furthermore,
they filled in the Shoulder Disability Question-
naire (SDQ), which consists of 16 questions
pertaining to diYculties in performing various
daily activities on the previous day.17 18 The
total score ranges from 0 “no disability” to 100
“diYculty with all applicable items”. Personal-
ity traits (anxiety, anger, depression and
optimism) were measured by means of the
Self-Assessment Questionnaire-Nijmegen
(SAQ-N).19–22
ANALYSES
Percentage of agreement and Cohen’s ê,
including 95% confidence intervals (CI), were
calculated to quantify the interobserver
agreement.23 24 The ê statistic was computed
for the overall classification of shoulder disor-
ders in the six categories and for each diagnos-
tic category separately (dichotomous ês). Mul-
tivariate logistic regression analysis was applied
to determine whether demographic and clini-
cal characteristics, pain, functional status, and
personality traits were determinants of overall
diagnostic disagreement. Variables with p <
0.25 for the ÷2 test were considered as
candidates for multivariate logistic regression.
The logistic regression model was fitted by
backward selection of variables (removal crite-
rion p>0.10). The predictive performance of
the logistic model was assessed by means of the
Hosmer-Lemeshow test (goodness of fit test;
calibration) and the receiver operating charac-
teristic (ROC) curve area (discrimination).25 26
Odds ratios (OR) and 95% CI were calculated.
Results
Table 2 shows the main characteristics of the
201 patients. The severity of the shoulder
problem was greater in patients recruited by
rheumatologists than in patients recruited in
other settings, expressed by more frequent
sleep disturbances and pain during rest, and a
lower functional status (higher SDQ-score).
Table 3 presents the diagnostic classification
of shoulder disorders according to both exam-
iners. The percentage of agreement was 60%,
and the overall ê was 0.45 (95% CI 0.37, 0.54).
In cases of disagreement (81 patients; 40%),
the examiners frequently disagreed on whether
the shoulder pain should be classified as a dis-
tinct category or a mixed clinical picture (42
patients; 21%; dichotomous ê = 0.14).
Univariate analyses showed that most indica-
tors of high severity of the complaints were
associated with disagreement. Multivariate
logistic regression analysis revealed that bilat-
eral involvement, long disease duration (> 6
months), and high pain severity (mean pain
score according to both examiners > 7.2) were
independently associated with diagnostic dis-
agreement (table 4). The model fitted the data
Table 4 Determinants of diagnostic disagreement
Variables*
Univariate analysis†
Multivariate logistic
regression analysis†
OR 95% CI OR 95% CI
Sex (male = 0, female = 1) 1.0 0.6, 1.9
Age (<55 = 0, >55 = 1) 1.1 0.6, 2.2
Ethnicity (white = 0, non-white = 1) 1.0 0.4, 2.1
Bilateral involvement (no = 0, yes = 1) 2.2¶ 1.2, 4.2 1.9 1.0, 3.7
Duration of complaints (<6 months = 0,
>6 months = 1) 1.9¶ 1.0, 3.4 2.0 1.1, 3.7
Previous episode(s) of shoulder pain (no = 0, yes = 1) 0.7¶ 0.4, 1.2
Neck pain present (no = 0, yes = 1) 1.6¶ 0.9, 2.9
Normal activities possible (yes = 0, no = 1) 1.0 0.6, 1.8
Able to lie on the involved shoulder (yes = 0, no = 1) 0.9 0.5, 1.6
Waking up (no = 0, yes = 1) 1.6¶ 0.9, 3.0
Cannot fall asleep (no = 0, yes = 1) 1.5¶ 0.8, 2.7
Pain during rest (no = 0, yes = 1) 1.2 0.7, 2.1
Pain at night (VAS score <76 = 0, >76 = 1)‡ 1.8¶ 0.9, 3.4
Pain during the day (VAS score <75 = 0, >75 = 1)‡ 1.7¶ 0.9, 3.2
Functional status (score on SDQ <87 = 0, >87 = 1) 1.2 0.6, 2.3
Severity of pain (VAS score <72 = 0, >72 = 1)§ 2.7¶ 1.4, 5.2 2.7 1.3, 5.3
Depression (score on SAQ-N <41 = 0, >41 = 1) 1.6¶ 0.8, 3.3
Anxiety (score on SAQ-N <47 = 0, >47 = 1) 1.6¶ 0.8, 3.3
Anger (score on SAQ-N <21 = 0, >21 = 1) 1.7¶ 0.9, 3.2
Optimism (score on SAQ-N >27 = 0,<27 = 1) 0.8 0.4, 1.6
*As the continuous variables were not linearly related to disagreement, the value of the 75th per-
centile was used to form dichotomised sub-groups. †The dependent variable was defined to be 0
if the observers agreed on the diagnosis, and 1 if they did not. ‡Severity of pain assessed by the
patient. §Severity of pain assessed by both examiners on a VAS. The 75th percentile of the mean
score of both examiners was included in the analysis. ¶Variables with p<0.25 for the ÷2 test were
considered as candidates for multivariate logistic regression.
Table 3 Interobserver agreement of the diagnostic classification of shoulder disorders
Examiner A
Capsular
syndrome
Acute
bursitis
Acromioclavicular
syndrome
Subacromial
syndrome Rest group
Mixed clinical
picture Total ê* (95% CI)
Examiner B
Capsular syndrome 32 — — 2 2 (1) 10 46 0.63 (0.50, 0.76)
Acute bursitis — 1 — — — — 1 0.50 (−0.10, 1.0)
Acromioclavicular syndrome 2 — 2 1 2 (1) — 7 0.24 (−0.06, 0.53)
Subacromial syndrome 1 — 3 57 12 (7) 9 82 0.56 (0.45, 0.68)
Rest group 5 (4) 2 (1) 2 (2) 5 (5) 22 (5) 3 (2) 39 (19) 0.39 (0.24, 0. 54)
Mixed clinical picture 4 — 1 8 7 (6) 6 26 0.14 (−0.03, 0.30)
Total 44 3 8 73 45 (20) 28 201 0.45 (0.37, 0.54)
Between parentheses: number of cases scored as unclear clinical picture. *Dichotomised and overall ê.
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well (goodness of fit test: p = 0.46) and the dis-
crimination was acceptable (area under the
ROC curve: 0.68).
Discussion
In this study, the interobserver agreement of
the diagnostic classification of shoulder disor-
ders was evaluated in a large number of
consecutive patients (n=201) with varying
severity and duration of complaints. Only a
moderate interobserver agreement was found
(percentage of agreement = 60%, ê = 0.45).
Especially for patients with high pain severity,
chronic shoulder complaints and bilateral
involvement, it seems to be diYcult to define
the anatomical site of the lesion.
The patients for this study were enrolled in
three diVerent health care settings. An associa-
tion between type of health care setting and
diagnostic disagreement might be present
when patients are more likely to be referred by
general practitioners to other health care
settings when shoulder disorders are diYcult to
diagnose. Before the study we expected that the
disagreement would vary between the setting
of the general practitioners (GPs) and the other
two settings. However, the level of disagree-
ment was similar for the patients recruited by
the GPs (37.3% disagreement) and the clinic
for rheumatology and rehabilitation (39.8%),
whereas for the patients (n=33) recruited in the
orthopaedic practice a higher level of diagnos-
tic disagreement was found (54.5%). We have
no clear explanation for this finding. The
results of the multivariate logistic regression
showed the same pattern when the patients of
the orthopaedic practice were excluded from
the analysis (data not shown).
In interobserver agreement studies varying
experience of examiners might influence the
level of reproducibility.27 In this study the
examiners had a diVerent level of clinical expe-
rience and this could have influenced the
results. To lessen this influence, before the
study, the examiners had already achieved
theoretical consensus and the diagnostic proce-
dure had been standardised. In routine daily
practice less attention will be paid to standardi-
sation of the physical examination. Therefore,
it might be argued that, on average, the level of
reproducibility in clinical practice would not
reach the level in this study.
One earlier study also evaluated interob-
server agreement on the basis of the diagnostic
classification recommended in the guidelines
of the Dutch College of General
Practitioners.14 In this study, which compared
the diagnosis of general practitioners with the
diagnosis of physiotherapists in routine daily
practice, frequent discrepancies were found
(ê = 0.32). This was a disappointing result,
considering the fact that the physiotherapists
were not blinded for the diagnoses of the GPs.
Two other interobserver studies based on a
slightly diVerent diagnostic classification show
varying results. In the study carried out by
Bamji et al,15 three consultant rheumatologists
agreed on the diagnosis of shoulder disorders
in less than 50% of the cases involved. In con-
trast, high agreement (ê = 0.88) between
experienced physical therapists who examined
19 patients was found by Pellecchia et al.16
However, the clinical characteristics of their
study population were not presented, so it is
unclear whether the study population con-
sisted of consecutive patients or a selected
group of patients. Therefore, it is diYcult to
establish an explanation for the high level of
reproducibility found in their study.
The unsatisfactory reproducibility reported
in the various studies might be explained by the
fact that the diagnostic categories are insuY-
ciently mutually exclusive. If clinical findings
are not clearly attributable to one single
diagnostic category, clinicians have to decide
which clinical findings are most prominent to
diVerentiate between shoulder disorders. In
this study, the examiners frequently had
diYculties in classifying the shoulder disorders
into distinct categories, given the number of
cases classified as “mixed” or “unclear clinical
picture”. Based on the same diagnostic classifi-
cation, Sobel and Winters28 showed that with
strict application of the criteria only 3% of the
cases could be distinctly classified, whereas
with less stringent application of the criteria
and additional tests 50% of the cases could be
classified into distinct categories.
InsuYcient mutual exclusiveness might also
explain why patients with high pain severity,
chronic complaints, and bilateral involve-
ment represent a diagnostic challenge. These
patients probably meet the diagnostic criteria
for more than one category. This is under-
standable, because for patients with severe
pain many of the test results will be positive,
which makes it diYcult to assess the relation
between local factors and complaints. The
complexity will also increase if various shoul-
der disorders, or a combination of a shoulder
disorders with extrinsic conditions, underlie
the shoulder complaints. This increased com-
plexity might explain why it is more diYcult to
classify patients with bilateral involvement and
chronic complaints. Moreover, for chronic
complaints it has been suggested that local
factors might determine the initial location of
complaints, but that reasons for persistence
and recurrence may be more general, such
as previous episodes and psychosocial
factors.29
What eVorts should be made to improve the
reproducibility of diagnostic classification of
shoulder disorders? It has been postulated that
diagnostic injections with a local anaesthetic30
or additional tests during physical examina-
tion, such as the Neer impingment test,7 28 are
helpful in establishing a diagnosis. If those
diagnostic procedures do oVer a solution is
unclear. Additional skills will be required to
perform certain diagnostic procedures, and
some procedures might result in an increase in
patient discomfort. It can also be questioned
whether imaging techniques, such as ultra-
sound and magnetic resonance imaging
(MRI), are beneficial in the selection of a
diagnosis. Ultrasound might be an important
diagnostic procedure because it is non-
invasive and the costs are low.31 Recently, a
meta analysis was conducted to assess the
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accuracy and reliability of ultrasound for
shoulder disorders.32 After evaluation of 58
studies the authors concluded that the accu-
racy of ultrasound was acceptable and that the
reliability of ultrasound is unknown. However,
often the accuracy of ultrasound was assessed
for the detection of partial or complete tears of
the rotator cuV. Consequently, it remains
unclear what the accuracy of ultrasound will
be in a population with varying severity of
shoulder complaints. Although in the medical
literature MRI is considered to be a useful
diagnostic procedure in the evaluation of
shoulder pain,33–35 this procedure is time
consuming and would increase health care
costs.
It has been suggested that the exact localisa-
tion of the anatomical site of the lesion is a pre-
requisite for eVective treatment.5 12 13 In most
randomised clinical trials, the main selection
criterion for patients is the diagnosis, based on
history taking and physical examination.5 It can
be questioned whether unsatisfactory treat-
ment outcome in some patients is because of
the diYculties involved in localising the lesion.
Therefore, future research should demonstrate
whether additional diagnostic procedures
could increase reproducibility, and thereby also
improve the outcome of treatment.
A less complicated diagnostic classification
system is also proposed, to reduce the com-
plexity of diagnosing shoulder disorders.36 In
our study the reproducibility was assessed for a
diagnostic classification that was based on the
concepts of Cyriax. Other diagnostic classifica-
tions can be based on diVerent diagnostic
criteria and have a diVerent reproducibility.
Unfortunately, there are no studies that report
on the reproducibility of the various clinical
findings that underlie the diagnostic classifica-
tion of shoulder disorders. It has, however,
been shown that various diagnostic labels are
applied, even when there is consensus on the
clinical findings.15 More insight into the repro-
ducibility of clinical findings and careful
examination of the diagnostic criteria is
obviously needed before new classification sys-
tems can be adopted.
In conclusion, distinguishing between dis-
tinct shoulder disorders on the basis of history
taking and physical examination seems to be
rather complicated. Especially patients with
high pain severity, bilateral involvement, and
chronic complaints represent a diagnostic
challenge. Serious doubt about the reproduc-
ibility of the diagnostic classification of shoul-
der disorders raises the question whether diag-
nosis based on history taking and physical
examination is actually beneficial in the choice
of treatment. Future studies should therefore
determine whether additional diagnostic pro-
cedures improve diagnostic agreement. More-
over, additional research is needed to investi-
gate the sources of diagnostic disagreement
attributable to interobserver diVerences in
clinical findings. This might be helpful in
reaching further consensus on the appropriate
diagnostic criteria.
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